c-myc mRNA is elevated as differentiating lens cells withdraw from the cell cycle.
Explants of the central region of lens epithelia from early chicken embryos differentiate in vitro to form lens fiber cells when cultured in the presence of chicken vitreous humor. Hybridization of a 32P-labeled v-myc viral oncogene DNA probe to RNA extracted from differentiating explants and immobilized on nitrocellulose filters indicates that levels of 2.5 kb c-myc mRNA are transiently elevated 5-10-fold in the differentiating cells. Increased levels of c-myc mRNA are observed within 30 min of the initiation of differentiation in vitro and persist for 8-9 h. Thymidine labeling of nuclei in differentiating explants indicates that entry of cells into S phase is inhibited during this period, as differentiating cells complete a final round of mitosis and withdraw from the cell cycle. Levels of c-myc mRNA are also elevated in the peripheral region of the lens epithelium, which contains cells undergoing differentiation in vivo, suggesting that the regulation of c-myc mRNA which occurs in vitro may also occur in vivo. c-myc mRNA, c-fos mRNA, and c-src mRNA showed distinct patterns of regulation associated with lens fiber formation in vivo, thus providing evidence that the regulation of c-myc mRNA is specific to this proto-oncogene. The finding that c-myc mRNA undergoes a specific, transient elevation in differentiating lens cells as they withdraw from the cell cycle contrasts with a large body of evidence linking enhanced c-myc expression with increased cell proliferation.